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Following the recognition of renal calculi, particularly the staghorn variety, a satisfactory demonstration of the kidney is imperative: infusion urography will establish the presence or absence of any associated chronic pyelonephritis or hydronephrosis.
Space-occupying lesions are more easily recognized after infusion urography: the displaced calyces are excellently shown and abnormalities of the nephrogram may also be revealed (Schencker & Zanca 1964) .
Intrinsic and extrinsic ureteric abnormalities are also clearly demonstrated by the excellent ureterogram produced by the infusion method.
Patients prefer the infusion technique for two reasons: the necessity for preliminary dehydration is avoided and no abdominal compression is used. For satisfactory obstruction of the ureters, the pressure needed is always uncomfortable, often acutely so (Hodson 1966) .
Radiographers prefer the infusion method (Collins 1966) : it is no more time consuming than the conventional method and is more certain in its results so that the need for prolonged examinations is removed; in addition the number of further investigations needed, particularly retrograde pyelography, is very much reduced.
Infusion urography has few limitations. Clearly, it is impossible to assess renal function by this technique: a satisfactory result can be obtained in the presence of renal failure. There is still some anxiety about the possibility of major reactions to this large quantity of contrast medium but, to date, no instance of any serious side-effects has been reported and there has been no greater incidence of minor reactions.
Infusion urography is an expensive examination. The average cost of films and Hypaque for conventional urography is approximately 30s when one injection is given and 40s when two are used. Infusion urography, using Hypaque from 20 ml ampoules diluted in 5 % dextrose costs 95s. This figure is reduced to 80s by the use of a pack of 250 ml of 25 % Hypaque which is now available and which so far appears to be a satisfactory substitute. Thus the cost in films and contrast medium of conventional urography for 100 patients would be of the order of £170, while the comparable figure for the infusion method is £400. However, if those patients in whom conventional urography has failed be routinely examined by the infusion method, then the total cost of investigating 100 patients by this regime is £300 and to use infusion urography routinely for all patients would cost only £1 more for each examination.
Bladder Tumours in Rubber Workers by J O Dahrymple FRCS (London Hospital, London) This paper is intended to emphasize the problem of bladder tumours in rubber workers with special reference to cases in the Bath clinical area, and the practical management of the early diagnosis in at-risk individuals.
History
The risk of workmen, in contact with certain chemicals used in the rubber industry, contracting papilloma of the bladder was first realized well before the last war; it was discovered accidentally in Birmingham when an investigation of bladder tumours in workers of the chemical industry was being carried out. This finding was not accurately investigated until much later when, as a result of statistical evidence, the antioxidants containing ,-naphthylamine, benzidine and 4-aniinodiphenyl were said by the Rubber Manufacturing Employers Association to have been withdrawn from use and destroyed in 1949.
These antioxidants were discovered in 1921 and were found to retard the deterioration of rubber; they came into use in the rubber industry about 1928, being added, often in powder form, to the rubber to form a mix which is then moulded prior to vulcanization using heat. Antioxidants can be absorbed as a powder or as a vapour.
In 1954 a committee, set up by the Association of British Chemical Manufacturers in 1949, was. allowed to publish a paper (Case & Hosker 1954> in which it was stated that more thorough methods of investigation were highly desirable but, on the investigation that they had made,. aldol and a-naphthylamine condensates and.
antioxidants based on a-and P-naphthylamine were the ingredients most likely to be causing the; trouble and benzidine also might be implicated. Later in 1954 4-aminodiphenyl was mentioned. and recognized as a carcinogen. ExperimentaL work was published in 1952 and 1954 by Walpole,
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Williams & Roberts on tumours in the urinary bladder in dogs after ingestion of 4-aminodiphenyl.
In 1963 the British Empire Cancer Campaign reported a rising number of deaths from carcinoma of the bladder.
In 1964 an annotation in the Lancet pointed out that the incidence of bladder carcinoma was rising and that known bladder carcinogens such as benzidine were still being advertised for use in industry. It also went on to add that the situation had not been properly investigated. This produced a spate of correspondence. Dr Parkes, the medical adviser to the Rubber Manufacturing Employers Association, said that in 1949 manufacturers in the Association were advised of the danger and took steps to withdraw and destroy P-naphthylamine and other carcinogens but not benzidine until 1956, also that in 1957 the rubber industry set up its own research unit and laboratory at Birmingham (Parkes 1964 ). However, not all firms belong to this Association. Dr Case at this time called for a detailed and independent investigation of the hazard, firm by firm, ingredient by ingredient, suggesting that the Medical Research Council should be asked to do this (Case 1964).
In 1965 another annotation in the Lancet said that the matter had been referred by the Medical Research Council to the Occupational Health Committee whose investigations showed that a substantial number of cases of cancer of the bladder had been induced by exposure to bladder carcinogens in the industry since 1949 -whether due to known carcinogens or to some other unrecognized substance was not determined.
Since then two inquests have been reportedone in 1965 in Bath and one in 1966 in Melksham both of these men being former employees of the same rubber firm. At the first inquest, the group personnel manager admitted that his firm had been advised by the Rubber Manufacturing Employers Association to screen their employees, but did not follow this advice until 1965 -after the death of this employee. The decision not to follow this advice was that of the group personnel manager as two of their employees who had joined the firm after 1950 had developed tumours of the bladder. At the second inquest, the group personnel manager said that the works doctor had been consulted at every step when decisions were taken and entirely approved of everything that was done. I think that this alone provides a good reason for wider publicity of what is known of this condition.
Whilst working in Mr S Glaser's urological clinic in Bath, I received an interesting letter from one of the rubber workers attending with papillomata of the bladder. It showed, in a non-medical person, a surprising degree of insight into the problem and also unfortunately that some rubber workers are accepting the symptoms of this condition as a natural hazard. In it he said that moulders were subject to vapours which were extremely irritating to the throat and made them drink huge quantities of fluid, that he had seen a number of men who bled from the bladder, that many have an idea that this is one of the hazards of rubber workers and do nothing about it. He thought that fumes from the hot cured rubber when taken from the moulds, and which were swilled into the bladder by the drinking of a lot of liquids, might be partly responsible for this 'warts in the bladder' complaint.
Incidence
The national incidence of deaths due to carcinoma of the bladder is 0-2 per 1,000 p.a. (Aird 1958) . In fact in the Bath area there have been 7 in ten years instead of the expected 2 in twenty years.
Although the use of antioxidants was officially stopped in 1950, the number of cases has been increasing, that is, the risk did not stop then.
Clinical Investigation Accurate history-taking is of great importance especially of details of present and past employment. Rubber workers would be involved in the manufacture of: Tyres and tubes, adhesives, rubber belting, hose, proofed fabrics, clothing, flooring, surgical rubber goods, sports goods, toys, cellular rubber products, plastic and latex foam, ebonite, rubber footwear, cables. Leading questions, therefore, may well be necessary and one must be wary of the patient whose occupation is given as housewife.
The induction time is not known. It can be as short as five years or as long as forty-five years and there is no evidence of a time relationship between the induction time and the severity of the exposure. The diagnosis of these cases will be as for any bladder tumour but one important aspect arises here: spontaneously occurring tumours are not generally diagnosed until symptoms appear, whereas these tumours in rubber workers are potentially diagnosable at a very early stage indeed the ideal in cancer treatment.
One must therefore consider the reasonable precautions which one can advise. Exfoliative cytology of the urine appears to be the most satisfactory at present testing urine samples at fourto six-monthly intervals, a service provided by the Rubber Manufacturing Employers Association since 1957; this is often positive before any other positive findings. After obtaining a positive report, then further investigations become imperative cystoscopy and biopsy, intravenous and retrograde pyelography.
It is of interest that exfoliative cytology is well proved and accepted but is not dependable in the follow up of treated cases or if the tumour is advanced, as ulceration and infiltration reduce the chances of identification of malignant cells.
Treatment
Treatment differs in no way from that of spontaneously occurring tumours of the bladder.
Prevention
Prevention falls into two categoriesindustrial and medical. Known carcinogens should be excluded and harmless materials substituted. If this is impossible, then contamination should be avoided and an effective barrier used to protect employees. Loopholes in the first precaution may occur, one being that imported rubber would not necessarily be subjected to this precaution, but when salvaged and re-used, the dangers, especially of the heating stages, could be controlled by the second precaution of effective barriers. Another safeguard would be the adequate investigation of ingredients and firms in attempting to discover any unknown carcinogens.
Medical prevention comprises adequate screening of at-risk individuals, by means of exfoliative cytology and by ensuring that all rubber-producing firms co-operate, and must include both employers and employees: all who work in the rubber industry or have any contact with it are at risk from the high-risk contacts with the antioxidant powders, through the medium-risk contacts of the vulcanizers with the vapour, to the slight-risk incidental contact (Scott & Williams 1957) .
Mr David M Wallace said that if the deaths from bladder cancer among workers in the cable and rubber industries were plotted on a map it was obvious that there were certain places where the risks were high: these were London, Birmingham, some cable workers in Newcastle, but also Melksham. This epidemic had therefore been recognizable long before the first inquest had been held.
The statement that all risks had been removed, published in a report in the British Journal of Urology, was incorrect. Recently a patient of Mr Wallace's had purchased a hundredweight of P-naphthylamine at a cost of lOs 1 ld per -lb from a firm in London. There was therefore no reason for complacency or for assuming that all the risks had been removed.
The programme also included the following:
Paper: The Mariner of Bristowe by Mr J P Mitchell Symposium: Bladder Neck Obstruction, in which the following speakers took part: Mr Ashton Miller, Mr J P Mitchell, Mr N Slade, Dr N J Brown, Dr J Roylance and Mr J B M Roberts Pyelography Session: Cases were presented by Mr Hugh Guerrier, Mr Peter Boreham and Mr Geoffrey Lumb; demonstrations of Plastic Drainage Bags, Low Pressure Autoclaving, &c., were given by a team from Bristol.
